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upper Edge of the fhade Vane, to the 
Sun, and it will give what is required: 
The fame Rule is to be obferved in 
taking the Altitude of a Star. 


II. T he ‘Description and Ufe of an Appa¬ 
ratus added as an Improvement to Davis’s 
Quadrant , conjijthg of a Mercurial Level, 
for taking the Co-altitude of Sun or Star 
at Sea , without the ufual AJJijlance of the 
fenjihle Horizon , which frequently is oh - 
feured. ‘By Charles Leigh, Gent. 

I Had the Honour fome time ago, [Nov. 3. 1737.] 
to communicate to this learned Society, an Inven¬ 
tion much upon the fame Nature and Principle with 
this ; fince which I have made fuch Alterations and Im¬ 
provements thereto, as have render’d it complete and 
perfedfortheUfe intended, and have been confirmed 
by repeated Experiments, as well on board Ships, as on 
Shore. An Inftrument of this Nature we greatly want 
at Sea, and it would be a great Satisfaction to me, if any 
Thoughts and Inventions of mine fhould contribute 
to the removing of this grand Impediment, that fo 
frequently happens. 

To arrive to the utmoft Perfection in Navigation, 
three things are abfolutely requifite, viz. The Varia¬ 
tion, the Latitude, and the Longitude; which laft is, 
as yet, conceal’d from us. The two former indeed, 
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we have a tolerable Certainty of, efpecially the firft, 
which may be found by Obiervation, almoft at any 
time the Sun fhall be vifible in or above the Horizon, 
either by an Amplitude or Azimuth; but unhappily 
as yet, it is not fo in regard to the Latitude, by any 
certain Method, but what is looked on as too abftrufe 
for common Pra&ice; for it is but once in 24 Hours 
that an Obfervation can be made from the Sun, and 
even that Space of Time fo very fhort, that if the 
Horizon Ihould then be obfcured, or a Cloud intercept 
the Rays of the Sun, the dead Reckoning is then the 
only Guide, which, in Fa&, is little better than grope- 
ing in the Dark. 

Since the Latitude then is our principal Guide at 
prefent, and liable to thefe Obftru&ions, it would be 
unnecefiary to in large on the Advantages that would 
accrue to Navigation from Improvements tending to 
obviate them. As this Invention removes a very ma¬ 
terial Obftacle, viz. an obfcure Horizon, there remains 
another, which, 1 hope and believe, is not altogether 
impracticable to remove ; and that is, being confined 
but to one fhort Space of Time for Obfervation, as 
already mention’d j and doubtlefs it would be of great 
Advantage to Navigation, could an accurate Method 
be found for difcovering the Latitude as frequently in 
the Day, as you may that of the Variation. 

But to return to the Inftrument under Confidera- 
tion, which is founded on this obvious Principle, viz. 
<c That the Surfaces of all Liquids, that have a Com- 
“ munication with each other, though feparated at 
tc any Diftance in their Surfaces, will be in a true 
<c horizontal Plane. ” 


The 
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The firft Inftrument that I made conformable to this 
Principle, was with a Water-Level; but finding that 
Water was fubjeft to fomc Inconveniencies, I altered 
the Apparatus, and changed the Fluid from Water to 
Mercury: This Alteration and Improvement will more 
intelligibly appear by the Inftrument, and alfo the 
Draught hereunto fubjoined. Tab. I. Fig. i. where AB , 
CE), reprefents the Segments of two different Circles 
that are concentrick; jE,the common'Centre, in which 
moves the Pin or Axis fitted to the Index or Label E F-, 
on which Label is alfo fix'd the horizontal Tube Gg, 
which has a Communication with the two glafs ver¬ 
tical Tubes Eh,dZ>, in which moves the Mercury. On 
each Top of the vertical Tubes are fix’d a large hollow 
brafs Cylinder h h, having in their Tops a Pin, by 
clofing of which, the included Air is prevented from 
any Communication with the External; by which 
means this Advantage is obtained, that it prevents, in 
a great meafure, that too quick and vibratory Motion 
that is natural to the Fluidity join’d to the Gravity of 
Mercury when moved, and at the fame time, by 
having a fufficient Space and Quantity of Air in the 
Cylinders at Top, does not in theleaft impede the true 
Level; but notwithftanding this Precaution, the Mer¬ 
cury ftill would be fubjeft to a tremulous Motion, 
were it not that the Diameters of the vertical Tubes, 
to that of the horizontal, are as 2 to i, and confe- 
quently the Area 4 to 1; by which means this Incon- 
veniency is alfo removed, without any way affecting 
the horizontal Level. 

The firft trimming or preparing the Tubes with 
Mercury is fufficient, and when the two little convex 
Surfaces of the Mercury appear juft vifiblc above the 
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level Rings E £,then isthe Inftrument corre&ly tri'mm’d; 
if they appear much above or below the Rings, move 
the Tubes a little up or down, till the Surfaces are 
adjufted to the Rings,* which is effected by means of 
the regulating Screw /, fix’d at the End of the Bafc 
Tube. 

As I well know the Fondnefs our Navigators have 
to Davis's Quadrant, I adapted the Apparatus to this 
Inftrument, which is fo far from being perplexing, 
that it becomes obvious at firft View, and by which 
an Obfervation can be made with great Facility ; for 
the Obferver may place himfelf in the moft conve¬ 
nient Part of the Ship, where there is the leaft Mo¬ 
tion and Wind to difturb him, and fitting on a Stool 
or the Deck, holding the Inftrument with his left 
Hand under the horizon Vane E z, and his Right at 
the End of the Label F, with his Thumb thereon, 
keeping the Label on the fame Height or Level with 
his Eye, bring the left convex Surface of the Mercury 
to appear juft vifible above the central Ring E , and 
the Shade or Speculum of the Sun from the Solar 
Vane k, to coincide therewith on the central Line 
Ez-, and the Sum of Degrees and Minutes cut on the 
two Arches by the Vane k, and the End of the Label 
F, will give, as ufual, the Angle of the Sun’s Co¬ 
altitude. As the Sun riles, the Shade will fall below 
the central Line (the Surface in its proper Place) •, and 
when it pafTes the Meridian, and falls, it will appear 
above, fo that the End of the Label muft be moved 
in the fame manner as the Sight Vane ufually is. 

To obferve by a Star, another Perfon muft look 
through the Slit on the Horizon Vane, and over the 
■upper Edge of the Shade Vane, and bring the Star to 
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[4*«3 

coincide therewith, proceeding in the fame manner 
as before, with the Sun. 

There are two very oppofite Caufes of an obfcure 
Horizon 5 the one proceeds from thick hazy Weather, 
and the other from fine, clear and calm Weather, as I 
have often experienced at Sea : I have been running 
with a Frefh of Wind, fometimes five, fix and feven 
Days together, the Difiance of 2 or 300 Leagues, 
without an Obfervation; and on the fixth, feventh or 
eighth Day, it has proved ftark calm and clear Wea¬ 
ther, but the Sea fo fmooth, and fo like in Colour to 
the Sky, that the Edge or Circle of the fenfible Hori¬ 
zon could not be diftinguifhed therefrom, and confe- 
quently no Obfervation to be made by the Inftruments 
then in Practice. 

By this Improvement to Davis ’s Quadrant, the 
above Obftacles are intirely removed ; fo that an Ob¬ 
fervation can be made off of Headlands, in Harbours, 
on Shore, and, in fhort, anywhere that a Sight of the 
Sun, &c. can be obtained, without any regard had to 
the Horizon; and, what is peculiar to it, is, that the 
true Level will be preferved, as well on the Top of 
the higheft Mountain, as clofe to the Surface of the 
Horizon. The Apparatus is fo contrived, that an Ob¬ 
fervation can be made with the fenfible Horizon as 
ufual, by means of the Sight Vane N y fixed near the 
End of the Label for that Purpofe, fo that the one will 
be a Proof to the other. 

As the Succefs of Inventions in all things of this 
kind muft be confirmed by Experiments only, among 
many others, two were effectually made on board his 
Majefty’sShip the Oxford at Spit head, in ahigh Wind, 
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when the Motion was fhort and quick, and confe- 
quently, a greater Difadvantage than if on the high 
Sea, where the Motion is grave, flow and regular, 
occafion’d by long Waves; but notwithftanding this 
quick Motion, the Obfervation made, exa&ly agreed 
.with the Latitude of the Place; as will more evi¬ 
dently appear by the Report hereunto annex’d, 
iigned by all the Principal Officers that were then 
on board. 

HP H E new Improvement made by Mr. Charles 
•*' Leigh to Davis's Quadrant, confiding of a Mer¬ 
curial Level, for taking the Sun or Stars Altitude at 
Sea, when the fenfible Horizon is obfeur’d either 
by thick and hazy Weather, or in fmooth Calms, 
when the Sky and Horizon are not diftinguifhable, 
was tried on board this Ship, when the Latitude 
by Obfervation made with the faid Inftrument 
agrees, as appears by the following Calculations; 
viz. 

March the pth, high Winds, March ioth, ditto 
and a quick Motion. Weather. 

<5 // 6 n 

Sun’sZenithDift. yo 30 ZenithDiftance yo 38 
Sun’s Declination iy S.f Declination 9N. 

Lat. by Obfcrv. yo 4y jLat. by Obferv. yo 47 

From which Experiment we judge this Inftra- 
ment fufficiently accurate for difeovering the Lati¬ 
tude, and removing that grand Impediment that 

fre- 
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frequently happens by an obfcure Horizon, and con* 
fequently to be of great XJfe in Navigation, 

From on board his Majejly‘s 
Ship Oxford, at Spithead,, 

March io. 1738. 

Signed, 

Thomas Strachey, Jirfi Lieutenant . 
Thomas Griffin, Lieutenant. 

James Irving, Majler. 

William Slanning, fecond Majler. 

o 0 

Note, The Latitude of Spithead the 7 
neareft is about . . . . J 

North. 

tD'trebHons concerning the Quadrant, &c. 

HP H E Alteration made in this Inftrument is greatly 
for the better, for the Level of W ater requir'd 
to be trim’d every Time of Obfervation, befides the 
Hazard of fpilling the Water from a great Motion; 
but inthis Level of Mercury, the firft Trimming ferves 
always, and without hazard of fpilling, being clofe 
confin'd, as will be feen in the Inftrument.-— The 
Cylinders are made large enough to receive the Air 
that will becondens'd and rarefied alternately by the vi¬ 
bratory Motion of the Quickfilver through the fmall 
glafs Tubes, without afteding the true Level Line, 
as will be found upon Trial: Notwithstanding, the 

I i i 2 included 



[4*4] 

included Air has no Communication with the Ex¬ 
ternal, its being clofe confin’d gives this Advantage, 
that it prevents the Mercury, in its vibratory Mo¬ 
tion, from being quick and tremulous. 

The Bottoms of the brafs Cylinder that the glafs 
Tubes are fix’d in, muft in the Infide be made Tun¬ 
nel-wife, that the Mercury may not lodge behind. 
The Hole at the Top, and the Pin, is for taking out 
or putting in Mercury, if Occafion; as alfo to clean 
theTubeswitha Wire. The perpendicular Tubes muft 
at leaft be'twice the Diameter of the long BafeTube, 
for this Reafon among others, that the dilating and 
condenfing of the Mercury, from Heat or Cold, may 
not be fenfible in the perpendicular Tubes; and alfo 
that the Bafe Tube muft be as long as the Index or 
Label will admit, and the Tube thereof to be as 
fmall as can be, but fo as to admit a Pafiage for 
the Mercury. This Pafiage fhould be through a 
fmall glafs Tube inclofed in Wood, &c. The Cy¬ 
linders muft not be folder’d with foft Solder nor 
Silver: The Mercury will affeft it. 

Note, If the Mercury fhould be feparated by an 
Air-bubble in the Tube, incline the In- 
ftrument till the Mercury difappears in 
the Tube below the Bafe, and it will 
take it out. The true Level is when the 
little convex Surfaces of the Mercury juft 
appear above the Level Rings; then it ;s 
rightly trimm’d ; and when you obferve, 
you look only at one of them, viz. that 
at the Centre, the Shade Vane co-inciding at 
the fame time on the Horizon Vane. 

March u. 1738. 
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